Perinatal micronutrient supplements ameliorate hypertension and proteinuria in adult fawn-hooded hypertensive rats.
In fawn-hooded hypertensive (FHH) rats, a model of hypertension, impaired preglomerular resistance, hyperfiltration, and progressive renal injury, we recently observed that supporting perinatal nitric oxide (NO) availability with the NO donor molsidomine persistently reduced blood pressure (BP) and ameliorated renal injury in male and female offspring. However, beneficial effects of perinatal molsidomine treatment were more pronounced in female than in male FHH rats. To evaluate whether such protective effects could also be achieved with micronutrients, and whether the gender-dependent differences could be confirmed, we tested perinatal exposure to the micronutrients L-arginine, taurine, vitamin C, and vitamin E (ATCE) in FHH rats. Perinatal micronutrients increased urinary NO metabolite, sodium and potassium excretion only at 4 weeks of age, i.e., at the end of treatment. From 12 weeks onwards, control males had a significantly higher systolic BP (SBP) than females (P < 0.01); however after perinatal micronutrients, this difference was no longer present, indicating a pronounced antihypertensive effect of perinatal micronutrients in males (interaction P < 0.001). Development of proteinuria was attenuated by perinatal micronutrients in males and females. However, only females showed reduced glomerular filtration rate, filtration fraction, and glomerulosclerosis (GS) after perinatal micronutrients. In sum, perinatal micronutrients that enhance NO availability ameliorated development of hypertension and proteinuria in FHH rats. Antihypertensive effects were more pronounced in male FHH offspring, whereas renal protective effects were more pronounced in female FHH offspring. Mechanisms underlying gender-specific consequences of perinatal micronutrients require further study.